
Sagittales  Profil

und

Anschlußinstabilität

WIK
Wirbelsäulenzentrum

Innsbruck Sanatorium

Kettenbruecke

M.Koller, M.Gabl



Operationsplanung

Kann eine Anschlußinstabilität verhindert werden ?

Faktoren die zu beachten sind



Alter des Patienten

Länge der Instrumentierung

Art der Implantate

Veränderungen im benachbarten Segment

Profil der WS, Becken















The sacral slope is less than 35 degrees, which is 

usually associated with a low pelvic incidence (Figure 3A 

and B). The apex of the lumbar lordosis is located in the 

center of L5 vertebral body. The lower arc of lordosis is 

minimal, decreasing towards zero as the sacral slope 

approaches the horizontal. The inflection point is low 

and posterior, creating a short lordosis with a negative 

lordosis tilt angle. The upper spine has a significant 

kyphosis of the thoracolumbar juction and thorax.



The sacral slope is less than 35 degrees (Figure 4A and B). The apex 

of the lumbar lordosis is located at base of the L4 vertebral body. The 

lower arc of lordosis is relatively flat. The inflection point is higher and 

more anterior, decreasing the lordosis tilt angle, but increasing the 

number of vertebral bodies included in the lordosis. The entire spine 

is relatively hypolordotic and hypokyphotic.

Type 2 Lordosis



The sacral slope is between 35 and 45 degrees (Figure 5A and B). The apex of lumbar 

lordosis is in the center of the L4 vertebral body. The lower arc of lordosis becomes 

more prominent. The inflection point is at the thoracolumbar junction, and the lordosis tilt 

angle is nearly zero. An average of four vertebral bodies constitute the arc of lordosis. 

The spine is well-balanced. 



The sacral slope is greater than 45 degrees, which is associated with a 

high pelvic incidence (Figure 6A and B). The apex of the lumbar lordosis 

is located at the base of the L3 vertebral body or higher. The lower arc 

of lordosis is prominent, and the lordosis tilt angle is zero or positive. 

The number of vertebrae in a lordotic orientation is greater than five, 

and a state of segmental hyperextension exists.



In this cohort of normal volunteers, the sagittal alignment of the spine varied significantly. 

The average value for the global kyphosis of the thoracic curvature was 46.4 degrees 

with a range of 22.5 to 70.3 degrees. The inflection point where the spine transitioned 

from kyphosis to lordosis was located, on average, in the center of the L1 vertebral body, 

near the thoracolumbar junction (Table 1). However, this transition was noted to occur as 

proximally as the T10 vertebral body, and as distally as the L4 vertebral body. The 

average value for global lordosis of the lumbar curvature was 61.4 degrees with a range 

from 41.2 to 81.9 degrees. The apex of lumbar lordosis was located, on average, in the 

center of the L4 vertebral body, with a range from the center of L2 proximally to the base 

of L5 distally. The angle of the superior endplate of S1 with respect to the horizontal axis 

averaged 39.9 degrees, with a range from 21.2 to 65.9 degrees. Pelvic incidence 

averaged 51.9 degrees, with a range of 33.8 to 83.7 degrees. Pelvic tilt, defined as the 

included angle between a line drawn from the center of the hip axis to the center of the 

superior end plate of S1 and the vertical axis, averaged 12.0 degrees, with a range from 

–5.1 to 30.6 degrees.



The correlation between the sacral slope and global lordosis (R = 0.86) indicates 

that the total amount of lordosis is determined by the relationship of the superior 

endplate of S1 with respect to the horizontal axis. Global lordosis increases as 

the sacral slope becomes more vertical, demonstrating a reciprocal relationship 

between the orientation of the sacrum and the characteristics of the lumbar 

lordosis. There is also a strong correlation between sacral slope and pelvic 

incidence (R = 0.80). Statistically significant correlations between pelvic 

incidence and global lordosis (R = 0.64), sacral slope and position of the apex (R 

= 0.52), sacral slope and lordosis tilt angle (R = 0.53), and position of the apex 

and lordosis tilt angle (R = 0.72) also exist. 



The correlations between the various parameters of lumbar and pelvic alignment 

indicate that characteristics of the lumbar lordosis are most dependent upon the 

orientation of the sacral slope and the pelvis. The upper arc of lumbar lordosis 

remains relatively constant, with an average value of approximately 20 degrees in 

all proposed types of sagittal alignment. In contrast, the lower arc of lordosis is the 

most important determinant of the global lordosis; lordosis tilt angle, position of the 

apex, and number of lordotic vertebrae. A sacral slope less than 35’ and a low 

pelvic incidence are associated with a relatively flat, short lumbar lordosis. A sacral 

slope greater than 45’ and a high pelvic incidence are associated with long, curved 

lumbar lordosis. This reciprocal relationship between the orientation of the sacrum 

and the characteristics of the lumbar lordosis is an important component of overall 

sagittal alignment.



Many authors have commented upon the negative consequences of “flat back 

syndrome”, and the importance of preserving lumbar lordosis during arthrodesis of 

the lumbar spine. In a review of the eighty-three consecutive lumbar spine 

fusions, an anterior shift in the C7 plumb line and a vertically oriented sacrum was 

found to be a statistically significant predictor of surgical treatment for adjacent 

segment degeneration within five years



Cervical fusion



Asymptomatic DD



Pedikelsystem



PLIF



> 50a, bis L1, PLIF=PLF



PLF/PEDIKELSYSTEM: 46,8% -radiologisch



PF/GRAF



TDR



Anschlußinstabilität + Stenose





Zn mehrfachen Dekompressionen 2005

Procedere ?



NCI SPINE





















Ursachen ?

• Biomechanisch:

– Verlängerte Hebel?

– Ventraler support?

Rezidivierende Belastung = 

Materialermüdung und Auslockerung



Prädilektionsstellen

• Rostrales Ende

• Caudales Ende



Wenn dann golden Rule

2 darüber / 2 darunter



Anterior stand alone?

A good choice when ever its possible!



Therapie = Prophylaxe

• Ventraler support

• Fusion

• Fusion

• Fusion



Fusion Ventraler Support Fusion



LITERATUR

Favorisiert dynamische Implantate und

Arthroplastie

Generell TDR und dynamisch Implantate abnehmend –

Gründe?

Keine Korrealation zw. Bildgebung und klinischen Verlauf

Veränderungen im Anschlußsegment auch ohne OP 

nachweisbar !!!



Take home message

Wiederherstellung der Lordose

Restaurierung der sagittalen Imbalance

Ventrale Support

Fusion

So kurz als möglich

Beachtung des sagittalen Profils und thoracolumbalen 

Übergang



Danke!!


